The last five years have been an exciting time for those interested in understanding the fundamental aetio-patho genesis of non-insulin-dependent (type 2) diabetes melli tus (NIDDM). Studies have begun to move from examination of gross alterations in whole-body metab olism to the investigation of specific molecules central to both insulin secretion and action ( Fig. 1) . NIDDM has always been suspected to be a highly heterogeneous grouping of syndromes and the recent discovery of indi viduals whose hyperglycaemia is due to specific muta tions in the insulin gene, the insulin receptor gene and glucokinase gene, has confirmed that this is the case. The extent to which inherited defects in these genes contribute to NIDDM as a whole is still open to question. It has long been assumed that two major factors contribute to the development of NIDDM: an ill-defined inherited com ponent which is reflected in the high concordance in iden tical twinsl and the environmentally induced obesity and inactivity occurring in 'Western-style' cultures." Recent data concerning the relationship between birth weight and later development of diabetes have led to the suggestion that the intra-uterine environment may also have a major influence on susceptibility to NIDDM many years later.3
Whether the basic problem is inherited or environ mental (and in the latter case whether pre-or post-natal) the disorder of NIDDM ultimately expresses itself by a combination of defects: the beta cell does not secrete insulin normally and insulin-sensitive tissues (liver, fat and muscle) fail to respond to insulin adequately.4 Enor mous strides have been made in the understanding of the basic mechanisms of insulin secretion and action. I shall briefly describe the function of some of the key molecules in both these processes and in each case summarise the evidence that inherited or acquired abnormalities of these molecules may contribute to NIDDM.
THE BETA CELL

Normal Physiology
The question of how the normal beta cell senses and Eye (1993) 7,214-217 responds to plasma glucose with unerring accuracy has been a much-investigated question (Fig 2) . A major advance in understanding was the discovery that the beta cell has a specific glucose transporter (GLUT2: which it shares with the liver) in its cell membrane, the transport kinetics of which are such that intracellular glucose con centrations parallel extracellular concentrations. 5 Coupled with this was the finding that the beta cell phosphorylates its glucose to glucose-6-phosphate using glucokinase, an enzyme which has a high Michaelis constant (Km) and is not subject to product inhibition. GIUCOki�.�e) 
GLUT2 Gene
The GLUT2 gene has been studied in families with early onset forms of NIDDM and no linkage has been found between the gene and the disease. 
Mitochondrial Genome
As the mitochondria are the major site of ATP generation, and ATP is a critical signal for insulin secretion, it might perhaps be expected that defects in the mitochondrial oxi dative phosphorylation complex would be associated with defective insulin secretion. Recently, families have been described in which deafness and NIDDM are due to defects of the mitochondrial genome. 14 As the mitochon drial genome is maternally inherited it is interesting to note that several studies of NIDDM have recognised a pre dominance of maternal inheritance. It is premature to assume that the diabetes in these families is due to a defect of mitochondrial metabolism in the beta cell alone as the relevant pathophysiological studies have not been per formed and it is possible that insulin action is also affected.
Insulin
The insulin molecule itself is normal in the vast majority 
INSULIN-SENSITIVE TISSUE
CONCLUSION
There can be no doubt that the discoveries mentioned in this brief review represent only the beginning of under standing of the precise molecular alterations which can lead to the diabetic state. It is to be hoped that further advances in these fields will lead to more precise classifi cation with ultimate implications for prognosis, treatment and prevention of NIDDM.
Key words: Diabetes, Genetics, Insulin action, Insulin secretion.
